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UNREVIEWED SAFETY QUESTION DETERMINATION (USQD) FOR REPACKING ION EXCHANGE RESIN 
RESIDUE IN BUILDING 707 - VM-193-96 

PURPOCF 
Pursuant to discussions with your staff, USQD-707-96.0426-OMJ has been revised. 
This letter transmits Revision 1 of USQD-707-96.0426-OMJ. Reppacking Ion Exchange 
Rcsin Residue in Bui ld ing 707 (Attachment 1) for review and approval, This USQD 
identifies accidents of a different type than any previously identified in the 
safety analyses. and when compared to the Final Safety Analysis Report (FSAR) and 
support1 ng documentation, 
?qd fire scenarios. 
transmittal of USQD-707-96.0426-OMJ. dated May 13, 1996 (VM-155.96). 

results in an increase 1 n consequences for both the spi 1 1  
This transmittal cancels and supersedes our previous 

DISCUSSION . 

Prior to 1989, ion  exchange resins were used to purify plutonium solutions as part 
of aqueous pl utoni urn recovery process operations. Since 1989, approximately 226 kg 
of residue resin has remained in storage in various packaging configurations ( i  .e.. 
15-liter Kraft tubes that have been double-wrapped in plastic hags and placed i n  
55-gallon drums. one-liter Vollrath cans, and 10-gallon drums). Storage locations 
include Buildings 371, 771, 7761777. and 779. 
configuration suitable for long-term storage, Processing. treatment, stabilization 
and/or repackaging of the ion exchange resin residue 1s required to secure a safe. 
stab1 e end - s ta te . 

This residue is not currently in a 

The accidents that were analyzed i n  the Building 107 ISAR. and subsequently re- 
evaluated in U5Q[)-707-94 1523-WGH. include natural phenomena and operational 
dccidents The operational accidents include fires explosions. 
releases and criticalities The identified firp dnd spill. scen 
plutonium plutonium oxides. and Pu waste drums Iher*t. are no s 
scenarios identified fo r  the fire and spill hazards associated 
of ion pxrhange reSin within the Building 707 cornplpx 
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The postulated accident scenarios that could be applied to the proposed activity 
would be spills and/or fires resulting from the activities required to complete the 
repackaging process. When comparing the consequences of these accidents to the 
Building 707 authorization basis. the calculated dose to the Maximum Off-site 
Individual (MOI) exceeds the 50-year bone dose and establishes new criteria for the 
affected frequency categories as identified in Procedure 3-J69-NSPM-5C-01. 
Table 2 i n  USQD-707-96.0426-OMJ for a list of postulated accidents and corresponding 
dose to the MOI. 

See 

The proposed activity involves opening drums containing Kraft tubes outside of a 
glovebox but inside the "C "  Cell where spills could occur, 
evaluated in the FSAR dealt only with "in glovebox". "overpressurized glovebox". and 
"dock" spills. 
the possibility of a spill accident of a different type than any previously 
evaluated in safety analyses. Additionally. the resin residue has different 
characteristics than those previously evaluated in the FSAR ( i  . e . ,  higher release 
fraction associated with resin fires). Therefore. the proposed activity is 
considered to have the potential to create the possibility of a fire accident of a 
different type than any previously evaluated i n  safety analyses. 

The previous spills 

The proposed activity i s  considered to have the potential to create 

All approved USQs. that potentially apply to Building 707. were reviewed to 
determine the affect of their analyses on the proposed activity. 
either been addressed, or have no affect on the subject USQD. 

Those USQs have 

Composite risk for Building 707 i s  dominated by natural phenomena events. as 
discussed in the building FSAR. 
activity. 

Composite risk is not increased by the proposed 

RECPONSF 
It is requested that the DOE review and approve USQD-707-96 0426-OMJ. Revision 1 .  
and accept the increase in risk associated with the repackaging of ion exchange 
resin in the Building 707 complex If you have any question. or comments. please 
contact G A Zimmerman of the Nuclear Safety department at extension 8264. 
payer 7368, or 0 M Jacobs of the USQO Process group at extclnsion 2858. pager 7898 

Vik Mad. Vice President 
Safety. Engineering & Technical Services 
Kaiser Hill Company. L.L C 
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CONCURRENCE : 

Vice President 
Special Material Management & Integration 

SDK: la 

Orig. and one cc - D. A. Brockman 

Attachment: 
As Stated 

cc : 
P. M. McEahern 
3 .  C. Selan 
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USQDNo. USQ D-707-96.0426-OMJ 

Title RESIN RESIDUE REPACK, BUILDING 707 

PROCEDURE NUMBER 4-V7S-RS-0111, REVISIOU 0 
DOCUMENT MODIFICATION REQUEST 96-DMR-000262 

Building # Page _1 I 
*L*$, 707 

Job # 952603-OH 

BWP-BBA-26112 

Note 
Note 
Note 
Note 
Note 
Note 
Note 
Note 
Note 

I I 1 I 
1: If the CSR is needad for revisioh, then CSR initials, otherwise CEV marks NIA and initials. 
2: The Certified Evaluator initials for revision of USOO. 
3: Peer Reiiawer initials for revision of usao. 
4: Manager, Kaiser Hill NS initials for revision. 
5: ORC initials for revision. 
6: Responsible Manager initials for reLision. 
7 :  Operations Manager initials far revision. 
8: Revision of the USQD. 
9: Check (J) if revision significant to require reevaluation. Initials &ova needed to confirm only Mo determinations and 8 

iustification is reouired. 
Note 10: Changes to this dSQQ.shal1 bo made by a Certified Evaluator. 
Note 11: Mark not applicable signature blanks 'N IA".  

1 

8 
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1 

USQD No. USQ D-707-96 ,0426-OMJ Pap@ 2 of 18 

Date I Justification for 'No Evaluation' Required 
I 

Revision 1 to. this safety evaluation is being performed to incorporate the followino 
changes, which are identified with revision bars within the body of the USQD. 
- incorporates a .5 respirable factor (50% respirable for. unfiltered releases) in the 

formula for determining the MOI dose for the dock spill and fire scenarios. - proyides clarification for which frequency bins are affected by the proposed 

- adds a C t l v Y  C-2 and PC-4 fire to the Failure Mode & Accident Identification Section, as 
well as Question 2, Table 2, and the conclusion. 

- adds PC-3 fire scenario (inside module) to Question 2. - adds the PC-2 glovebox spill scenario to Question 2. - changes answer to questions 4 and 7 from "YES" to "NO". 
- adds spill scenario to Question 5. - adds reference to CSOL-960001 (200 gram limit for residue repack). 
- deletes required actions from Question 13. 
- incorporates administrative changes that.provide c!arification andlor additional 
justification to the responses for the subject questions. 

These changes are required to maintain consistency with the methodology identified 
in the Building 707 FSAR and suDportinn documentation. 
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USQD Title: RESIN RESIDUE REPACK, BUILDING 707 
PROCEDURE NUMBER 4-V7S-RS-01llI REVISION 0 
DOCUMENT MODIFICATION REQUEST 96-DMRa262 

M p t i o n  and purpoSe of Proposed Activity: 

Prior to 1989, ion exchange resin was used to purify plutonium solutions as part o f  aqusous plutonium recovery 
process operations. Since 1989, approximately 226 kg of residue rain has remained in storage in various 
packaging configurations (Le., 15-liter Kraft tubes that have been double-wrapped in plastic bags and placed in 
55-gallon drums, 1-liter Vollrath cans, and 10-gallon drums). Storage locations include Buildings 371, 771, 
776/777, and 779. This activity addtesses the repackaging of the ion exchange resins from their current 
packaging configuration into 4-liter Nalgene bottles to be subsequently packaged into 55-gallon drums. 
Completion of t h ~ s  activity is a requisite precursor to the cementation of ion exchange resins in conjunction with 
liquid stabilization operations in the Building 774 Bottle Box. 

The referenced procedure, 4-V7S-RSO111, will be. utilized to unpack, neutralize, and repack the resin residue. 
The general topics included in this procedure include: 

ODening and Inmtine  Drums in the Module-A "C" Cell 
survey and decontaminate the exterior of the drum (per 4 - 3 ~ - F 0 - 0 0 0 1 )  
open the drum 
survey and decontaminate the drum lid and upper drum liner (per 4-30000-FO4001) 
visually inspect the drum contents for deficiencies 
remove contents from drum and place in a poly bag 
survey and decantaminate the poly bag (per 4-3ooOO-FO4001) 
hand cany the poly bag to the glovebox 
bag the poly bag into the glovebox 

0 

0 

0 

0 

0 

0 

0 

ReDacking Line-Generated Resin Residue Containers 
bag all required tools and equipment into the glovebox 
unbag con&ers to be repacked 
p u r  contents of package into the stainless s t d  pans 
sample contents per 4-Q40-FO-0134, as required per residue stabilization sampling management plan 
test the resin using pH paper. to emwe they are basic (as apposed to acidic) 
if required, add potassium hydroxide in 10 ml increments to achieve the desired PI1 
mark poly bottles 
s c o ~ p  resin into 4-liter poly bottle, verify acceptable weight (per Appendix 2 of 4-V75-RS-0111) 
repeat as required until all resin residue has been repackaged in poly bottles 
perform gram estimation on each bottle (per 4-30000-FO-1023), verify within acceptable limits 
if required, repartition contents, reverify gram estimation is within acceptable limits 

Nondestructive Assay of the Repacked Resin Residue Bottles 
bag out bottles per 4-B22-F04010 and transfer to can counter in Module "H" 
perform can count on each bottle and record NDA  data 
return bottles to "A" Module 
verify plutonium content is I; 1Og 
notify supervision if Pu content is not w i t h  acceptable limit 
- for htt les  with 22Og with a 955% confidence interval, repartition the bottle 
- for bottles with <2Og with a 95% confidence interval, determine if the bottle can be batched with liquids at 

the Bottle Box (dependent upon Pu content of the bottle and batchrng operations) 
calculate number of drums required to transport bottles (maximum of 8 bottles per drum) 
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Drumming. o f  the Repacked and Assayed Resin Residue Bottles 
prepare drum(s) per 4-D99-WO-1100 & the RFP Transportation Safety Manual 
place battles into drum(s), per required instructions (maximum of  8 bottles per drum) 
close and seal b ( s )  p.r 4-D99-WO-1100 & the RFP Transportation Safety Maoual 
for drums with less than 8 bottles, close and lwk drum 
generate Waste/Residue Traveler in accordance with 4-D99-WO-1100 ,% the RFP Transportation Safety 

label h ( s )  per 4-D99-WO-1100 & the RFP Transportation Safety Manual 
install TID(s) per NMS TID(R)-001 requirements (Tamper Indicating Device Program) 

Manual 

Upon completion o f  the repackaging process, the dnuns will be stored in a designated storage area until such 
time as they are approved for transfer to Building 774 for processing. 

A USQD is being performed because the proposed activity is a new process not identified in the Building 707 
FSAR or its authorization bases. 

The proposed activity is identified in Section MP-SMM-020. A of the Master Activity List (MAL). 

Reference Documents: 

1. USQD-707-96.0363-OMS - Iastall FPS for C-Cell, Mdule-A 
2. USQD-707-94.1523-WGH 

3. USQD-774-96.0256-MAC (Draft) - Building 774 htegratd Operations 
4. Kaiser-Hill Interoffice Correspondence - Master Activity Lis t  Authorization Agreement - MRS-042-96 
5, Kaiser-Hill Interoffice Correspondence - Fire Protection Requirements for Use of "C" Cell, Building 707 

6. SSOC Correspondence - Mission Program Activities - ARS411-96 
7. SSOC Correspondence 
8. SSOC Correspondence 

9. SSOC Correspondence 
10. CALC-707-Fw400208, Rev, 2 
11. SISMP 
12. 3-J69-NSPM-SC-01, Rev. 1 
13. NSTR-014-94, Rev 0 

14. EG&G Correspondence 

15. USQD-WP-93.1170-TLF 
16. USQD-RFP-94.0084-TLF 
17. USQD-707-94.0375 -SDK 
18. USQD-RFP-94.1186-BWV 

19. DOE-HDBK-30 10-94 

20. SSOC Interoffice Correspondence 
2 1. On-Site Transportation Committee 

- Impact of  DOP Testing Only 2-Stages of the 4-Stage Zone VIA 
HEPA Filters in Building 707 

BGC-020-96 

- Fire Protection in the 'C" Cell, Building 707 - TdB-001-96 
Plan for Fire Protection in the "C" Cell, Building 707 - TdB-OOZ 
96 

- White Paper on Resin Pyrophoricity - TdB-003-96 
- Fire Protection Requirements for the Contamination Control Cell 
- Site Integrated Stabilization Management Plan, Revision 4 
- Evaluation of Unreviewad Safety Questions 
- Safety assessment of Building 771 Phase IT Liquid Stabilization 

Transition Activity TA-12 Resin Removal 
- Transmittal of Final Data and Reports for Holdup in Untoward 

Areas, Building 707 - RDC-168-93 
- Plutonium Storage Issues Including HSPIFLP 3 1 . 1  1 
- Transfer & Storage of Plutonium for Fire Safety 
- Building 707 Implementation Plan for Compliance with HSP 3 1.11 
- DOE Pu ES&H Vulnerability Assessment, Rocky Flats Site 

- DOE Handbook, Airborne R e l w  FractionsRstes and Respirable 

+ On-Site Transportation Package Exception Request - TdB-004-96 

- &-Site Transportation Safety Committee Approval - VCA-022-96 

Assessment Team Report 

Fractions for Nonreactor Nuclear Facilities, December 1994 

Correspondence 
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22. MAL 
23. MP-SMM420. A 
24. MP-SMM-024 
25. The Defense Nuclear Facilities 

- Master Activity List, Revision 2 
- Building 707 Repackaging of Residue Ion Exchange Resins (MAL) 
- Building 774 Direct Cementation Process (MAL) 

Safety Board Recommendation 94-1 
lmplementation Plan - Section 3.3;  Plutonium Oxides and Mixed Residues, February 1995 

26- Procedure 4-30000-FO-0001, Rev. 0 - Decantamhation 
27. Procedure 4-Q40-F04134,  Rev. 0 - Inorganic Solid Residue Sampling, Buildmg 707 
28. Procedure 4-V7S-RS4111, Rev. 0 - Resin Residue Repack, Building 707 
29. Procedure 4-30000-FO-1023, Rev. 0 - Gram Estimation 
30. Procedure 4-B22-F04010,  Rev. 1 - 707 Glovebox Operations 
31. Procedure 4-D99-WO-1100, Rev. 0 - Solid Radioactive Waste Packaging Inside the PA 

33. NMS TID(R)401, Rev. 0 - Requirements: Tamper hdicating Device (TID) Program 
34. Procedure 4-B19-NSM-03.12, Rev. 0 - Nuclear Material Safety Limits and Criticality Safety Operating 

35. Criticality Safety Operating Limit - CSOL-960022: loo0 gram Wet Residue Repack Limit (draft) 
36. Criticality Safety Operating Limit - CSOL-96OOOl: 200 gram Residue Repack 

32. 1-791-Traffic-100, Rev, 0 - RFP T r a ~ i p ~ r t a t i ~ n  Manual 

Limits Surveillance 

I 

Applicable Requirements: 

Building 707 FSAR 
ALARA Review 96-707-10 
Shift Order 707-95-00 1 

DOE-N44 1.1 
DOE Order 5480.21 
DOE Order 5480.23 
DOE-040.1 

- Final Safety Analysis Report 
- Repaclung Resin Residue for Cementation Processing 
- Additional Compeusatory measures for 'C" Cell Operations during the 

Performance of 4623-FO-0133 and 4-Q40-FO-134 
- Radiation Protection for DOE Activities 
- Unreviewed Safety Questions 
- Nuclear Safety Analysis Reports 
- Worker Protection Mgmt for DOE Federal and Contractor Employees 

Safety, Operating Function, and Operating Conditions Identification: 

Per the white paper on resin pyrophoricity (reference 9), "Ion exchange resin consists of fine beads of 
polymeric material (plastic) comp~sed of  styrene and divinyl benzene monomer units. Plutonium purification 
was a m q l i s h d  by the selective adsorption of plutonium ions (either h" ions on cation exchange resin or 
Pu(N0&i2 on anion exchange resin). The resin was loaded onto [sic] an ion exchange column where the 
adsorption process took place. The adsorbed plutonium ions were eventually eluted from the column for 
subsequent purification steps using 0.35M nitric acid for anion exchange resin or, in the case of cation exchange 
resin, 7.0M nitric acid. Resin in the column was periodically replaced. During the replacement operation, 
some of the resin was either washed with water (prducing leached ion exchange resin. IDC 431) or packaged 
diwtly (producing unleached ion exchange resin. IDC 430). " 

This activity addresses the repackaging of ion exchange resins from their current packaging configuration into 4- 
liter Nalgene bottles to be subsequently packaged into 55-gallon drums. Completion o f  this activity is a 
requisite precursor to the cementation of ion exchange resins in conjunction with liquid stabilization operations 
in the Building 774 Bottle Box. 

The only Limiting Condition for Operation (LCO) that directly pertains to this activity is OSR 7.3.7.1.1 
(Criticality Safety Operating Limits). This LCO states: "Activities or processes involving fissile material shall 
have CSOLs whch shall be posted and met. Upon first indication of exceeding m y  CSOL, the RA [Remedial 
Actions] shall be taken." 
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The Bemedial Actions require the following: "Upon fmt indication that my CSOL has been exceeded, 
IMMEDIATELY take action to prevent further changes in the cot@uration of fissile material. 
IMMEDIATBLY notify building supervision. The contractor's Nuclear Safety Engineering group shall provide 
operations supervision with the naxssary guidance for subsequent corrective action per approved contractors 
procedures. Do not resume operations directly affected by the infraction uatil: (1) Nuclear Safety Engineering 
personnel have determined that the Double Contingency Principle has not been violated, (2) Compliance with 
the Double Contingency Principle is confirmed, and (3) Responsible management has critiqued tho incident and 
implemented appropriate corrective actions. If long-term actians are required to fully correct a situation. 
appropriate short-term corrective actions may be implemeuted and operations resumed provided: (1) The long- 
term actions are documented in an approved action plan and (2) Management and the Nuclear safety 
EhgineeMg group determine operations can continue under the short-term comct iv~ actions without 
compromising Criticality safety. Report dl CSOL infractions to DOE pet Section 7.5.2. If Nuclear Criticality 
Eugineering personae1 determine that the requirements of a CSOL have been violated, IMMEDIATELY 
TERMINATE OPERATIONS directly affected by the infraction and report per Section 7.5.2. " (reference OSR 
7.3.7.1.1) 

The Surveillance Reauirements require that "Prior to performing any activity or process involving fissile 
material, verify applicable CSOLS are being met. " 

Specific instructions are provided in procedure 4-V75-RS4111 that require all fissile material to be handled in 
accordance with the applicable Criticality Safety Operating Limits (CSOLS) and that all intraplant shipments be 
governed by the applicable Nuclear Materials Safety Limit (NMSL). Additionally, specific instructions are 
provided that require verification that the pre-aperational weillances have bwn completed in accordance with 
4-B19-NSM-03.12, Nuclear Material Safety Limits and Criticality Safety Operating Limits Surveillance, which 
will assure the appropriate CSOLs (NMSLs) have been identified. 

Performance o f  the proposed activity (unpacking, neutralization, and repacking the resin residue) does not affect 
operability of any VSS equipment. It is assumed that all associated VSS equipment and/or systems required to 
facilitate completion of this activity will be maintained in compliance with th0 applicable LCOs (Le-, HVAC, 
Fire Protection ,Systems, Emergency Power, etc.). 

Faiiure Mode, Hazard, and Accident Identification: 
,e d 

Per the white paper on resin pyrophoricity (reference 9), the resin is not considered a hazardous waste, 
however, there is a concern that the intimate contact of an oxidant (dilute nitric acid) and an organic substrate 
(the polymeric beads) may, over time, d t  in the generation of a product which could have a reduced ignition 
temperature. In order to ensure that stored resin does not become a potential safety h x d .  EG&G, the 
operating contractor in 1994, embarked on a program to investigate candidate processes to eliminate any 
potential for an adverse oxidim/fuel reaction leading to the generation of readily ignitable materials. Three 
resin stabilization treatment options were considered in the selection process: denitration, direct cementation, 
and cementation in conjunction with liquid waste stabilization. Simple repacking of the resin to meet WIPP 
Waste Acceptance Criteria was not considered as a suitable alternative due to the potential of having to store the 
material for an extended period of time. 

Nitrates within the resin matrix could be present in one of three chemical forms. First, nitro groups (-NO3 
could be covalently bonded to the organic matrix forming nitro-organic campounds. This situation is not likely, 
since the conditions neceSSary to effect the nitration reaction have never existed at WETS. Such a reaction 
requires the presence of a mixture o f  concentrated sulfuric and nitric acids. Recent tests with more readily 
nitrated materials (cellulose) and concentrated nitric acid alone at elevated temperatures showed that the nitration 
reaction did not take place. 
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The second possible form of nitmta within the resin matrix is organic nitrate ions (NO,-') bound to exchange 
sites. In anion exchange rain, positively charged exchange sites are ionidy  bound to anions, such as nitrate 
ions. The exchange process substitutes negatively charged plutonium complex anions for nitrnte ions. The 
regeneration of the resin column reverse the process leaving nitrate ions bound to the resin. Washing the resin 
with water after use will leave some if not most of the nitrate ions in place, therefore, there is a high probability 
that ionically bound nitrate ions are preseat in tho resin. 

The third form of nitrab within the resin matrix is as interstitial nitric acid ("4). Resin is very pomus 
material by design, since effective ion exchange requites high surface area and intimate contact betweea 
dissolved species and the resin exchange sites. Unleached ion exchange resin is highly likely to contain 
interstitial dilute nitric acid, even though the resin itself may not contain obvious free liquid. Laached ion 
exchange resin, which has beea washed with water, will have a lower probability of containing interStitial nitric 
acid. 

'Lhe concern associated with nitrate-contaminated ion exchange resin is two-fold. First, there is the possibility 
that spontaneous combustion may take place. There are several documented incidents of spontaneous 
combustion at the Savannah River Site which were attributed to the presence of mixtures of nitric acid and 
organic materials. Second, there is the possibility that long-term storage of nitric/organic mixtures will generate 
reaction products having low ignition temperatures. The data supporting this position is conflicting, but the 
possibility remains that reaction products having an ignition temperature of 6OoC or lower may be present. 

The proposed method o f  treating ion exchange resins addresses both the spontaneous cornbustion and ignitability 
concerns. Immobilizing resin in cement would not remove any nitrate from the matrix but would sufficiently 
encapsulate the material so that any potential fire hazard would be effectively eliminated. 

The accidents that were analyzed in Chapter 8 of the Building 707 FSAR and subsequently re-evaluated in 
USQD-707-94.1523-WGH (reference 2) include natural phenomena and operational accidents. The operational 
accidents include fires, explosions, spilldother releases, and criticalities. The identified fire and spill &os 
include plutonium, plutonium oxides, and Pu waste drums. There are no specific accident Scenarios identified 
for the fire and,.spill hazards associated with the processing of ion exchange resins within the Building 707 
complex. ++ 

n e  bounding category of postulated accident scenarios that could be applied to the proposed activity would be 
spills and/or fires, resulting from the activities required to complete the repackaging process. The following 
postulated accident scenarios show a comparison of the proposed activity with the consequences identified for 
Building 707 analyzed accidents (see Table 2). The frequency categories for the po~tul~ted accident Bcenarios 
(Le., PC-2, PC-3, and PC4) have been qualitatively BssessBd using the rnethdology o f  similar accident 
scenarios identified in the Building 707 FSAR. 

There are approximately 24 resin residue storage drums that contain approximately 1,359 g/Pu that will 
ultimately be processed via the instructions contained in procedure 4-V75-RS-O111. The Pu content of each 
container varies from a minimUm of 4 g Pu/dnrm to a maximum of 267 g Pu/drum, The criticality safety 
operating limit associated with this type of activity is 10oO g Puldrum for wet residue (proposed but not yet 
implemented, reference 35). Using this limit as the worst case accident scenario for comparison to 5C-01 
criteria, the MOI dose would be calculated as follows: 

I 
I 
1 
I gram limit for residue repacking activities. ' 

NOTFi: The following accident analyses are based on CSOL-960022 (reference 35) which is presently in the 
draft stage. Until such time that this CSOL has been approved and implemented, all activities asswiated with 
procedure 4-V75-RS-0111 shall be in compliance with CSOL-96OOOl (reference 36). which is the existing 200 
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SPILLS - Inside Glovebox / or outside IPC-2): From referenct 19 above, the identified release fraction for 
spilled min is 1 E-3. When considering a spill SCeDBfio for this activity, i f  al l  lo00 grams of  Pu that could b 
contained within the glovebox is used as the dispersible material-at-risk WAR), and is applied to a release 
fraction of 1 E-3, PII initial source term of  1 E+O grams is obtained. In Building 707 credit c ~ n  be taken for 
two stages of KEPA filtration (ZONE I) which allows a building leak path factor (BLPF) of  2 Ed. After 
applying the initial source tenn of 1 E+O grams to the BLPF factor o f  2 Ed, add the gram-rem conversion 

I factor of 0.37 redgm, a dose o f  7.40 E-7 rem to the Maximum Offsite Individual (MOI) is obtained. Wbea 
I EomrJared to the Building 707 authorization basis ag documented in reference 12. th e 50-vear bone dose to the 
I MOI for this wstulated accident scenario would exceed th e -hold criteria for the PC-1 and PC-2 freauea CY 

catefiories, (see Table 1) 

SPILLS - Breached Drum on the Dock fPC-31; From reference 19 above, the identified release fraction for 
spilled resin is 1 E-3. When considering a spill s c a d 0  for this activity, if all lo00 grams o f  Pu that could be 
contained in one resin drum is used as the dispersible material-at-risk (MAR), and is applied to a release 
fraction of 1 E-3, M initial source term o f  1 E+O grams is obtained. In Building 707, the building lcak path 
factor (BLPF) for the dock area is 1 E-2 (reference Section 8.1.3.1 of the FSAR) with doors open. Afbr 

I applying the initial source term of  1 E+O grams to the BLPF factor of 1 E-2, and incorporating a tesphble 
I factor of .5 (50% respirable for UaNtered releases) and the gram-rem conversion factor o f  0.37 redgm, a dose 
[ of 1.85 E-3 rem to the Maximum Offsite Individual (MOO is obtained. When comared to the Buildinn 707 
I guthorintion basis as documented in reference 12. th e 5 0 - y ~  bone dose to the MOI f or this postulated accident 
I pnario would exceed the MOI threshold limits identified for all frequency catejzories IPC-I through PC-41. 

(see Table 1) 

SPILLS - Inside the Module PC-31; From rtf0reuce 19 above, the identified release fraction for spilled resin is 
1 E-3. Wed considering a spill Scenario for this activity, if  all lo00 grams o f  PU that could be wntained in 
one resin dnrm is used as the dispersible material-at-risk (MAR), and is applied to a release fraction of 1 E-3, 
an initial source term of 1 E+O grams is obtained. In Building 707, credit c8n be taken for two stages of 
HEPA filtration which allows a building leak path factor (BLPF) of 2 Ed. After applying the initial source 
term of  1 E+O grams to the BLPF factor o f  2 Ed. aud the gram-rem conversion factor of 0.37 remlgm, a dose 
of 7.40 E-7 ~ J X J  to the Maximum Offsite Individual (MOO is obtained. When compared to the Building 707 
authorization tjdsis as documented in reference 12. the 50-vear bone dose to the MOI for this wstulated accident 
wnario would be within the threshold limits for the PC-3 fteauencv categoryI (see Table 1) 

I FIRE - Inside Glovebox IPC-2): From reference 19 above, the identified release fraction for burning min is 8 
I E-3. When considering a fire scenario for this activity, if  all 1000 grams of Pu that could be contained in the 
I glovebox is used as the dispersible material-at-risk (MAR), and is applied to a release fraction of 8 E-3, an 
I initial source term of  8 E+O gmns is obtained. In Building 707, credit can be taken for two stages of HEPA 
I filtration (Zone I) which allows a building leak path factor @WF) of 2 Ed. After applying the initid source 
I term of  8 E+O grams to the BLPF factor of 2 E-6, md the gram-rem conversion factor of 0.37 redgm, a dose 
I of 5.92 Ed rem to the Maximum Offsite Individual (MOI) is obtained. When comDared to the Buildinp 707 
[ authorivltion basis as documented in reference 12. the S0-vear bone dose to the MOI for this postulated accident 
I scenario would ex& the MOI threshold limits identified for the PC-2 and PC-3 frea uencv categories. 
I (see Table 1) 

FIFE - Inside the Module IPC-3): From reference 19 above, the identified release fraction for burning resin is 
8 E-3. When considering a fire scenario for this activity, if all IO00 grams of  Pu that could be contained in one 
resin d m  is used as the dispersible material-at-risk (MAR), and is applied to a release fraction o f  8 E-3, an 
initial source term of  8 E+O grams is obtained, In Building 707, credit can be taken for two stages of  HEPA 
filtration which allows a building leak path factor (BLPF) of 2 Ed. After applying the initial source term of 8 
E+O grams to the BLPF factor of 2 E-6, and the gram-rem conversion factor of 0.37 redgm, a d o s o f  Si92 
E 4  rem to the Maximum Offsite Lndividual (MOI) is obtained. 

I 
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It &odd be noted that the accident analyzed in Chapter 8 of the FSAR, postulated the firc to start outside of the 
glovebox and have rmfficieat combustible material loading to allow the fife to breach a glovebox containing 
radioactive material. Tbat evaluation utilized a glovebox leakpath factor in factoring the consequences of the 
accident. Since radioactive material is present in the resin residue, the glovebox release fraction was omitted in 
determining the MOI dose for this evduatioa. In either case, the MOI dose would e x 4  the thres hold limit 

I for the PC-2 and PC-3 Creauencv cateeories. as identified in refem c8 12. (see Table 1) 

FIRE-Qnth e Dock @ C-31; From refereace 19 above, the identified release fraction for burning resin is 8 E- 
3. when considering a fire Mxnario for this activity, if all lo00 grams of Pu that could be contained in one 
resin drum is used as the dispersible material-at-risk (MAR), and is applied to a release fraction of 8 E-3, an 
initial source term of 8 E+O gtams is obtained. In Building 707, the building 1 4  path factor (BLPF) for the 
dock area is 1 E4 (refenace Section 8.1.1.3 of the FSAR) with the doom closed. After applying the initial 
source term of 8 E+O grams to the BtPF factor of 1 E4 and the gram-rem conversion factor of 0.37 redgm, 

I a dose of 2.96 E4 rem to the Maximum Offsite Individual (MOI) is obtained. Wheu conmared to the Building 
I 707 authorization basis as documeated in reference 12. the SO-vear bone dose to the MOI for this postulated 
1 accident scenario would exceed the threshold criteria for the PC-2 and PC-3 freu UCDCY catanones. (see Table 1) 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FIRE - On the Dock (PC-4): From refemce 19 above, the identified release fraction for burning resin is 8 E- 
3. When considering a fire scenario for this activity, if all loo0 grams of Pu that could be contained in one 
resin dnun is USBd as the dispersible material-at-risk (MAR), and is applied to a release fraction of 8 E-3, an 
hitid sotme tern of 8 E+O grams is obtained. In Building 707, the building leak path factor (BLPF) for the 
dock area is 1 E-1 (reference Section 8.1.1.3 of the PSAR) with doom opeu. After applying the initial source 
term of 8 E+O grams to the BLPF factor of 1 E-1, and incorpOrating a respirable factor of .5 (50% respirable 
for unfiltered releases) and the gram-rem conversion factor of 0.37 redgm, a dose of 1.48 E-1 rem to the 
M~~ximum Offsite Individual (MOD is obtained. When compared to the Building 707 authorization basis as 
dmurnented in refereace 12. the 50-year bone dose to the MOI for this tmstulated accident scenario would 
exceed the threshold criteria for all frequency cateeories (PC-2 through PC-4). (see Table 1) 

n 
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Pc-2 lE-6- 5.92 Ed rem Y 

Pc3 2 E 4 m  2.96 E4 m Y 

1 

It should be noted that concentrated nitric acid is a strong oxidizer and when combined with organic material 
could result in fires andor explosions. However, the strength of the aitric acid left on the ioa-exchange min is 
expected to Ixhftely low, therefore, the explosion capability is qualitatively judged to be an incredible event. 

The proposed activity of inspection andlor unpacking the residue drums will be performed in the Module-A 'C' 
Cell. Because this enclosure is not presently equipped with an automatic fire suppression system, an evaluation 
was performed by Fire Protection Engineering to determine the feasibility of utilizing this space prior to the 
installation of a fire suppression system. This evaluation determined that the drivers for the installation of an 
automatic sprinkler system in the "C" cell are best industry standard and defease in depth. The requiremats 
for the sprinkler system are not based on an authorization basis requirement due to the provisions of sprinklers 
at the module ceiling. This evaluation concluded that the 'C" Cell could be utilized for repacking the resin 
residue drums, prior to the installation of the fire. suppression system. based on the following administrative 
coatrols. 

A IIlllximum of 2 Kraft t u b  are approved per evolution. For drums that contain more than 2 Kraft 
tubes, only 2 Kraft tubes may be procesed at one time. The balance of the Kraft tubes shall remain 
in the drum which shall be resealed and stored outside of  the 'C" Cell. The maximum SAN net 
weight per Kraft tub is 41 kg. 
Storage within the "C" Cell is not permitted. 
Two pressurized water fire extinguishers shall be placed near the "C' Cell to provide protection of 

After placing the automatic sprinLler system in-service (in about 6 months), the above administrative 
the tubes. 

controls will no longer be required. except for the two fire extinguishers. 

Written guidance per 1-GSS-COOP-13 shall bc written to invoke the required actions prior to the performance 
of any activities identified in the referend procedure. The Shift Manager shall ensure that all designated + 
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personnel have been trained and qualified with respect to operation of the fire extinguishem. 

Performance of this proposed activity is one that presents a pote~tial for personnel contamination, however, 
controls have been imposed as part of the work ptocess to minimize this risk and provide a rtx~sonable level of 
control of this risk. Consequences (both direct and iadirect) could lead to possible release andlor spread of 
radioactive contambation. Proper conduct of the radiological rmrveys will assist iu the safe conduct of the 
rmbsequsnt operatioas. 

Unreviewed Safety Question Determura tioa Questions: 

1. Could the proposed activity increase the probability of occurrence of an acddeat previously 
evaluated in a Safety Analysis? Yes - No A &plain: 

The accidents that were d y z e d  in Chapter 8 of the Building 707 FSAR and subsequently re- 
evaluated in USQD-707-94.1523-WGH include natural phenomena and opratiod accidents. 
The operational accidents include furs, explosions, spilldother releasas, and criticalitie. The 
identified fire and spill scenarios include plutonium, plutonium oxides, and Pu waste drums. 
There are no specific accideat scenarios identified for the fue and spill hazards associated with 
the processing of  ion exchauge mins within the Building 707 complex. 

2. Could the proposed activity increase the coasequences of an accident previously evaluated in a 
Wety Analysis? Yes No I Explain: 

The bounding PC-2 spill scenario associated with this activity would be a spill inside the glovebox. 
When considering a spill d o  for this activity, if all loo0 grams of Pu that could be contained 
within the glovebox is used as the dispersible material-at-risk (MAR), and is applied to a release 
fraction of 1 E-3, an initial source term of 1 B+O grams is obtained. In Building 707, credit can be 
taken for two stages of HEPA filtration (ZONE I) which allows a building leak path factor (BLFT) of 2 
Ed. After applying the initial source term of 1 E+O grams to the BLPF factor of 2 Ed, and the 
g r a m ; w  conversion factor of  0.37 redgm, a dose of 7.40 E-7 rem to the Maximum Offsite 
Individual (MOI) is obtained. 
in reference 12. this dose exceeds the 50-year bone dose to the MOI and establishes new criteria for the 
PC-2 freuuencv cateporv. 

When campared to the Building 707 authorization basis as documented 

The bounding PC-3 spill scenario associated with this activity would be a breached drum on the dmk 
with doors open. When considering a spill scenario for this activity, i f  all loo0 grams of  Pu that 
could be contained in one =in drum is wed as the dispersible material-at-risk (MAR). and is applied 
to a release fraction of 1 E-3 (wferende 19), an initial sow krm of 1 E+O grams is obtained. In the 
Building 707 FSAR, the building leak path factor (BJ-PF) for the dock area is 1 E-2 (reference Section 
8.1.3.1 of the FSAR). After applying the initial source term of 1 E+O grams to the BLPF factor of 1 
E-2, and incorporating a rqirable factor of .5 (SO% respirable for unfiltered releases) and the gram- 
rem conversion factor of 0.37 mdgm, a dose of 1.85 E-3 rem to the Maximum Offsite Individual 
(MOO is obtained. The greater amount of  material-at-risk (loo0 g Wdrum) versus the FSAR 
analyzed spill (100 g Pu/drum) results in nu increase in consequences for the postulated spill scenario. 
When comared to the Building 707 authorization basis BS dmumeuted in reference 12. this dose 
exceeds the 5O-vear bone dose to the MOI and establishes new criteria for both the PC-3 and PC-4 
h u e u c v  cateaories. 

The bounding PC-2 fire scenario associated with this activity would be a fire inside the glovebox. 
When considering a fire &o for this activity, if dl lo00 grams of Pu that could be contained in the 
glovebox is used as the dispersible material-at-risk (MAR), and is applied to a elease fraction of 8 E- 
3, an initial m u m  term of 8 E+O grams is obtained. In Building 707, credit can be taken for two 
stages of HEPA filtration (Zone I) which allows a building lcak path factor (BLPF) of 2 Ed. After 
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applying the initial wurce term of 8 E+O grams to the BLPF factor of 2 Ed, and the gram-rem 
conversion factor of 0.37 redgm, a dose of  5.92 E4 ram to the Maximum Offsite Individual (MOO is 
obtained. Whe n rnm~ared to the Buildinn 707 authorization basis as documented in referencc 12. this 
dose e x d  the 50-vear bone dose to the MOT and establishes pew criteria for the PC-2 freuuencv 
cateeory. 

Tbe bounding PC-3 fire scenario associated with this activity would be a fire on the dmk with the 
doon clod. when considering a fire scenario for this activity, if al l  lo00 grams of  PU that could be 
contained in one resin drum is used as the dispersible material-at-& (MAR), and is applied to a 
m1e-u~ fraction of 8 E-3 (refereace 19), an iaitial souroe term of 8 E+O p m s  is obtained. In 
Building 707, the building leak path factor (BLFT) for the dock area is 1 B-4 (reforeacs Section 8.1.1.3 
of the FSAR). After applying tho initial source term of 8 E+O grams to tho BLPF factor of 1 E4 and 
the gram-rem conversion factor of 0.37 redgm, a do= of 2.96 E-4 rem to the Maximum Offsite 
hdividual (MOI) is obtained. The greater release fraction of burning rasinS (8 E-3) versus the. FSAR 
release fraction for dock Fues (5 EA) results in an increase in ~ 0 t l ~ 6 q ~ e t l ~ e ~  for the postulated lire 

dose excedds the 50-vear bone dose to the MOI and cstablishes ncw criteria for the PC-3 freuuencv 
catepodes, 

d o .  whancomruued to the Buildinn 707 authorization basis as documan ted in reference 12, this 

Additionally, although bounded by the previous PC-3 fire scenario, a new rccidont can be postulated 
for this activity (Le., fire inside the d u l e ) .  Whea considering a fire d o  for this activity, if all 
loo0 grams of PU that could be contaiaod in one resin drum is used as the dispersible material-at-risk 
(MAR), and is applied to a release fraction of 8 E-3, a n  initial s~ufa term of 8 E+O grams is 
obtained. h Building 707, credit can be take0 for two stages of HEPA filtration (Zone U) which 
d o w s  a building l d  path factor (BLPF) of 2 Ed. After applying the initial source term of 8 E+O 
grams to the BLPF factor of 2 Ed, and the gram-rem conversion factor of 0.37 remlgm, a dose of 

5.92 Ed rem to the Maximum Offsite Individual (MOI) is obtained. Whm corn ared to the Building 
707 authorization basis as documented in reference 12. this dose also exceeds the SO-year bone dose to 
the MOI for the PC-3 fiw uency catetzorv, 

The &ding PC-4 lire scenario associated with this activity would be a fire on the dock with the 
doors o p .  When considering a fire scenario for this activity, if all lo00 grams of Pu that could be 
contained in one resin drum is used FIS the dispersible material-at-risk (MAR), and is applied to a 
release fraction of 8 E-3, an initial source term of 8 E+O grams is obtained. In Building 707, the 
building leak path factor (BLPF) for the dock a m  is 1 E-1 (reference Section 8.1.1.3 of the FSAR). 
Afkr applying the initial source term of 8 E +O g m  to the BLPF factor of 1 E-1, and incorporating a 
respirable factor of .5 (50% respirable for uafiltered releases) and the gram-rem conversion factor of 
0.37 rendgm, a dose of 1.48 E-1 rem to the Maximum Offsite Individual (MOO is obtained. 
compared to the Buildinn 707 authorization basis BS documented ia reference 12. this dose exceeds the 
50-year bone dose to the MOI and establishes new criteria for the PC4 freauency cateaow. 

Although the Building 707 FSAR does not identify any specific accident &os associated with the 
prlxessing of ion exchange mins, it has been shown by the postulated accident scenarios that this 
activity exceeds the threshold criteria as identified in the referenced authorhation basis documents and 
would result in an increase in the 50-year bone dose to the Maximum Offsite Individual (MOI). 
Therefore, this question would warrant a "YES" answer to identify an incnase in the co11s~quences of 
accidents previously analyzed in a Safety Analysis. 

3. Could the proposed activity increase the probability of occurrence of a malfunction of equipment 
important to safety previously evaluated in Safety Analyses? 
Yes-  N o X  Explain: 

Performance of the proposed activity (unpacking, neutralizatisn, and repacking the resin residue) does- 
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not nffect operability o f  any VSS equipment. It is assumed that all associated VSS equipment and/or 
systems required to facilitate completion of this activity will be maintained in compliance with the 
applicable LCOs (ie., HVAC, Fire Protection Systems, Emergency Power, etc.). 

4. Could the propased activity increase the coase~uence of a malfunction of equipment impoftant to 
sufety previously evaluated in Safety ADalyses? Yes - No _X Explaia: I 

I 
I 
I 

Performaace of the proposed activity (unpacking, neutdization, and repacking the resin residue) does 
not affect operability o f  any VSS equipment and therefore has no impact on the consequeaa of a 
malfunction of equipment important to safety previously evaluated in safety aaalyses. 

5. Could the proposed activity create the posibility of an accident of a diffeFent type than any 
previously evaluated in Safety Analyses? Yes X No - Explain: 

The referenced p d u r e ,  4-V75-RS-O I1 1, will be utilized to unpack, neutralize, and repack the =in 
residue, Tho accidents that were analyzed in Chapter 8 of the Building 707 FSAR and s u b q w t l y  re- 
evaluated in reference 2 (USQD-707-94.1523-WGH) include =!mal phenomena a d  operational 
accidents. The operational accidents include fires, explosions, spiUs/other releases, and criticalities. 
The identified fire and spill Scenarios include plutonium, plutonium oxides, and Pu waste drums. 
There m no specific accidedt scenarios identified for the fue and spill hazards Pssociated with the 
processing o f  ion exchange resins withia the Building 707 oomplox. 

Tho proposed activity involves opening dcums containing Kraft tubes outside o f  a glovebox but inside 
the "C' Cell, where spiUs could occur. The previous spills evaluated in the FSAR dealt only with "in 
glovebox", "overpmsumed . Glovebox', and 'dock" spills. Therefom, the proposed activity is 
considered to h v e  the potential to create the possibility of a spill accident of a different type than any 
previously evaluated in safety analyses. 

Additionally, the resin residue has different characteristics than those previously evaluated in the FSAR 
(i.e., higher release fraction associated with resin fires). Therefore, the proposed activity is considered 
to have!' the potential to create the possibility of a fire accident of a different type than any previously 
evaluated in safety analysa. 

6. Could the proposed activity create the possibility of a malfunction of equipment important to 
safety of a differeat type than any previously evaluated in Safety Analyses? Ya - No X 
Explain: 

The referenced procedure. 4-V75-RS-0111. is limited to unpacking, neutralfig, and repacking the 
resin residue, Performaace of this activity does not affect or challenge the operability of any VSS 
equipment and/or systems nor is it postulated to have any impact on equipmeat important to safety. 

7. Could the proposed activity reduce the margin of safety as ddmed in the basis for any TSR? 
I Yes-  No X Explain: 

The OSRnCOs are the Department of Energy (JIOE) facility-specific requirements which define the 
conditions, safe boundaries and the-bases thereof, and management or administrative controls required 
to e m  the safe operation of a nuclear facility. As part o f  the facility Final Safety Analysis Report 
(FSAR), the OSRs provide a description of the controls used to eliminate, confine, or mitigate the 
CoIlSBqLlences of b d s  associated with a facility and its operation. The objective of the Fire 
Protection LCO is to ensure that the building fire protection systems and their assmiated components 
m capable of  performing their intended function($, such that the Building FSAR risk envelope is not 
exceeded. Since the "C" Cell is not presently quipped with an automatic fire suppression system, BII 
evaluation was performed by Fire Protection Engineering to-determine the feasibility of utilizing this 
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space prior to the installation o f  a fire suppression system. This evaluation determined that the drivers 
for the installation of a n  automatic sprinkler system in the "C" Cell are best industry standard and 
defense in depth. Tht requiremmts for the sprinkler system are not based on pn authorization basis 
requiremet due to the provisions of sprinklers at the module ceiling. '&s evaluation concluded that 
the "C' Cell could be utilized for repacking the resin residue dnrms, prior to the installation of the fue 
suppression system, based on the following administrative controls. 

A msximUm of 2 Kraft tubes are approved per evolution. For drums that contain more than 2 Kraft 
tu&, only 2 Kraft tubes may be procesSea at one time. The balance of the Kraft tubes FJUU remain 
in the drum which shall be resealed and stored outside of the "C" Cell. The maximum SAN net 
weight per K& tub is 41 kg. 
Storage within the 'C" Cell is not pennimd. 
Two p r m l r m d  water fire o x t i a g u i b  shall be placed near the "C' Cell to provide protection of  

After placing the automatic s p s e r  system in-service (in about 6 months), the above administrative 
the tubes. 

controls wil l  no longer be requid, exce,pt for the two fm extinguishers. 

Written guidaaa per 1458-COOP-13 shall be written to invoke the required actions prior to the 
perfonnanw of any activities identified in the referenced procedure. The Shift Manager shall etlsure 
that all designated personnel have bceD traiaad and qualified with respect to operation of the fire 
extinguishers. 

Additionally, this activity proposes to utilize the Module-A gloveboxes, which have a number of 
inoperable oxygen analyzers, for unpaclung, neutralizing, and repacking the resin residue. 

OSR Section 7.3.11.1 "Oxygen Analyzer Coverage and Operability" states: "Gloveboxes that require 
m inert atmosphere and the X-Y Retriever shall be monitored by an OPERABLE oxygea analyzer. 
The oxygen concentration in gloveboxes that require an inert atmosphere and the X-Y Retriever shall 
not be >5% by volume. Exceptions: (I) Maximum of two glaveboxes that are openly connected to 
each ptber without doors may share one monitoring device; (2) when operations are terminated and 
pyropho*k Pu i s  removed or stored per non-inert requirements; (3) For activities that may result in 
> 5 W oxygen concentration by volume (e.g., glove change, window change, bagout, &teuance 
activities, etc.) and operations have been t e m b t e d ;  (4) For X-Y Retriever entry up to non-inert 
storage time limits for pyrophoric h; and (5) When the inert system is being switched to an alternate 
plenum. " 

The OSR applicability only applies to those Zone I inert systems and designated eaclosures for fire 
safety involving pyrophoric PU. Since the resh residue was characterized to IE non-pyrophoric 
(reference 9), and that there was no Pu holdup in the referenced glovebox (reference 14), the 
operability requirement For the oxygen analyzer is not applicable to this activity. 

Utilization of an inert glovebox with a non-operable oxygen analyzer was also evaluated by Fire 
Protection Engineering and it was determined that since the resin residue was exempted from the HSP 
3 1.11 requirements for the transfer and storage of pyrophoric plutonium, that operations could be 
performed in Glovebox A-20, which is identified as having a non operable oxygen analyzer, but is 
protected with an operable glovebox overheat detection system (reference 5). Although this document 
only makes reference to glovebox A-20, it should be noted that MY 'A' module glovehx that meets 
the operability requirements could be used for the performance of this activity. 

The proposed activity does not impact the operability of any VSS equipment and will be performed 
within the limitations of all applicable LCO's. Procedural compliance with the actions identified to 
support the "C" Cell fire suppression will minimi= the fire risk associated with this activity, thereby 
maintaining the margin of safety considered in the Building 707 FSAR. 
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NOTE 1 lfany ofthe Qbovt seven USQD questions arc checked (4 Yes, the a&@ is a 
VSQ. The Manager, Kaiser Hill NS or Manager, EMRM is lmmcdIolcly rur@ied 
bdon  pmweding. 

8. Does the activity constitute a USQ? Yes No - Explain: 
I The answers to questions 2 and 5 am YES, therefore, a USQ does exist for the proposed activity. 

DOE approval is reguirad prior to the performance of this activity. 

9. Does the activity r e q h  a change to the TSR (or OSR)? Ye I No A 

AU actions associated with the proposed activity are required to be in compliance with approved CSOLa 
(NMSLs). Specific instructions have been incorporated in the hrquisib Section of tho procedure &at 
q u i r e  verification that the Criticality Safety Operating Limit (CSOL) or the Nuclear Material Safety 

Nuclear Material Safety Limits and Criticality Safety Operating Limits Surveillance. Review and 
approval of the proposed activity by Criticality Engineering concurreat with procedural compliance with 
the requirod actions, CSOLS, NMSLS, and supporting pracedures will BSSUTB the activity does not 
ex& the specified acceptance criteria. 

Limit (NMSL) presparOti~d datp s h d  has beed ~ o t ~ . ~ l e t e d  ia acc~tdance with 4-B19-NMS-3.12, 

l+lQTE: Evaluations ue in progress to support processing drums that exceed the existing limits. For 
those drums that may ex& existing limits, operations may not proceed until the new limits 
are issued. 

NOTE 2 

Does &e proposed activity require an authorkition basis related FSAR change? 
Y e s X  No- 

.Ifany of the above questions are checked (4 Yes, DOE approval is nqulred Io 
proceed. 

11. 

The Building 707 FSAR should be updated to reflect activities associated with the unpacking, 
neutralizing, and repackaging of ion exchange resins. 

U. Hazardous Material Evaluation: 

1. Does the proposed activity introduce a new hazardous material not evaluated in a safety 
Analysis? Y e s Z  No- Explain: 

The FSAR did not consider the intr~~Iuction, processing, or potential hazards associated with 
handling contaminated ion exchange resin. Although the min, in itself, is not considered to 
be a hazardous wasto, there is a concern that the intimate contact of an oxidant (dilute nitric 
acid) and au organic substrate (the polymeric beads) may, over time, result in the generation of 
a product which could have a reduced ignition temperature. Therefore, this question would 
warrant a ‘YES’ answer to the introduction of a new hazardous material not evaluated in the 
safety analysts. 
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2. Does the activity increase the probability or mnsequence~ of an accident .esult;.S from 
hazardous materids previously evaluated in Safety Analyses, or exceed any established 
hentory quantity Limits? Yes _X No I Explain: 

Due to the increase in material-& risk WAR) coupled with the higher relame fraction for 
burning resin, the conseqmces of previously identified accidents containing radioactive 
material # increased. 

NOTE 3 If Hazardour MarCdaL Evaluation has o question checked (4) Yes, DOE nof@&n 
is required to proceed with proposed activity. 

14. USQD Conclusion: 

,I Based on the "YES" m e n  to questions ,2 and 5 above, the proposed dv i t y ,  as identified in 
P d u r e  4-V75-RS41ll, does pose a USQ. DOE approval is required prior to the performance of 
this activity. Additionally, Hazardous Material, questions 12.1 and 12.2, rn also answered "YES". 
nerefore, DOE notification of the introduction of a new hazntdous tnaterial into the Building 707 
complex as well BS a potential increase in the consequeaccs of accidents resulting from hazardous 
materials is also required. 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

The proposed activity addresses the repackaging of ion exchange resins from their current packaging 
configuration into 4-liter Nalgene bottles to be subsequeutly packaged into 55-gallon drums. This 
activity is a requisite precursor to the cemedtation of ion exchange resins in conjunction with the liquid 
stabilization operation in Building 774 . The proposed method of treating ion exchange resins 
addresses both the spontaneous combustion and ignitability concerns. Immobilizing the resin in cement 
sufficiently e n c a p d a b  the material so that any potential fire hazard would be effectively eliminated, 
thereby reducing the overall composite risk associated with the storage of material. 

The &dents that were analyzed in Chapter 8 of the Building 707 FSAR and subsequently re-evaluated 
in USQD-707-94.1523-WGH include natural phenomeaa and operational accidents. The operational 
accidents include fucs, explosions, spillslother releases, and criticalities. The identified fire and spill 
scenarios include plutonium, plutonium oxides, and PU waste drums. There are no specific accident 
scenarios identified for the fire and spill hazards associated with the processing of ion exchange resins 
within the Buildiag 707 complex. 

The category of postuIated accident scenarios that could be applied to the proposed activity would be 
spills and/or fi-. d t i n g  from the activities required to complete the repackaging pnxess. 

The boundmg PC-2 spill d o  associated with this activity would be a spill inside the glovebox (or 
outside), which results in a dose of 7.40 E-7 rem to the Maximum Offsite Individual (MOB. 
cornua& to the Buildhe 707 authorization basis as documented in reference 12, this dose e x d  the 
SO-veaar bone dose to the MOI and establishes new criteria for the PC-2 fmuency categon. 

The bounding PC-3 spill Scepario associated with this activity would be a breached drum on the dock 
with the doors open, which results in a dose of 1.85 E-3 rem to the Maximum Offsite Individual 
(MOI). When cornbared to the Buildinn 707 authorization basis as documented in reference 12. this 
dose exceeds the 50-year bone dose to the MOI and establishes new criteria for both the PC-3 and PC- 
4 frecluescv categories. 

The bounding PC-2 fire Sccnazio associated with this activity would be a fire in the glovebox, wbich 
results in a dose of 5.92 E4 rem to the Maximum Offsite Individual (MOI). When compared to the. 
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BuildinP 707 authorization basis as documented in reference 12. this dose exceeds the 50-vear bone 
dose to the MOI and establishes new criteria for the PC-2 b u e a c v  categorv, 

The h.mding PC-3 fire Scenario associated with this activity would be a fire on the dock with the 
doors closed, which results in a dose of 2.96 E4 rcm to the Maximum Offsite Individual (MOI). 
When compared to the Buildinp 707 authorization basis as documented in reference 12. this doq 
F X d  the 5O-vear bone dose to the MOI and establishes new criteria for the P c-3 frecl UenCY 
p4tel?OW, 
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The baundiag PC-4 fire scexmrio associated with this activity would be n lire on the dock with the 
doors open, which results in a dose of 1.48 E-1 rem to the Maximum Offsite Individual POI). 
conmared to the Buildine 707 authorization basis as documented in reference 12. this dose exceeds the 
$&year bone dose to the MOI and establishes new cribria for the PC-4 fm uenc v ca te E O T Y ~  

The proposed activity involves opening drums containing Kraft tubes outside of a glovebox but inside 
the 'C" Cell, where spills could occur. The previous spills evaluated in the FSAR dealt only with 'in 
glovebox " , "overpresflulzed Glovebox", and "dock' spills. The proposed activity is considered to have 
the potential to create the possibility of a spill accident of a different type thaa any previously evaluated 
in safety analyses. When comparing the dose co~sequences for this accident scenario (i.e., Spill - 
Inside the Module, PC-3), the 50-year bone dose to the MOI would be within the threshold limits for 
the PC-3 frequency category, as identified ia reference 12. (see Table 2) 

Additionally, the resin residue has different characteristics than those previously evaluated in the FSAR 
(Le., higher release fraction associated with resin fites). The proposed activity is considered to have 
the potentid to create the possibirity of a fire accident of a different type than any previously evduated 
in safety analyses. When comparing the dose amseqmm for this accident scenario (Le., Fire - 
Inside the Module, PC-3), the 50-year bone dose to the MOI would exceed the threshold limits for the 
PC-3 frequency category, as identified in reference 12. (see Table 2) 

The pro sed activity of inspection andlor unpacking the residue dnuns will be performed in the 
Module-A "C" Cell. Because this enclosure is not presently equipped with an automatic fire 
suppression system, an  evaluation was performed by Fire Protection Engineering to determine the 
feasibility of utilizing this space prior to the installation of a fire suppression system, This evaluation 
determined that the drivers for the installation of an automatic sprinkler system in the "C" Cell are best 
industry standard and defense in depth. The requirements for the spptiakler system are not based on m 
authorization basis requirement due to the provisions of sprinklers at the module ceiling. This 
evaluation concluded that the "C" Cell could be utilized for repacking the resin residue drums, prior to 
the installation of the fire suppression system, based on the following administrative controls. 

go 

A maximum of 2 Kraft tuba are approved per evolution. For drums that contain more than 2 Kraft 
tubes, only 2 Kraft tubes may bc processed at one time. The balance of the Kraft tuba shall remain 
in the drum which shall be resealed and stored outside of the 'C" Cell. The maximum S A N  net 
weight per Kraft tube is 41 kg. 
Storage witbin the "C' Cell is not permitted. 
Two pressurizad water fire extinguishers shall be placed near the "C" Cell to provide protection of 

After placing the automatic sprinkler system in-service (in about 6 months), the above administrative 
the tubes. 

controls will no longer be required, except for the two fire extinguishers. 

Written guidance per 1G58-COOP-13 shall be written to invoke the required actions prior to the 
performance of any activities identified in the referenced procedure. The Shift Manager shall ensure 
that all designated personnel have been trained and qualified with respect to operation of the fire . 
extinguishers. 
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This activity deals with a hazardous substance in a quantity, up to lo00 g hrldnrm, such that the 
controls for worker protection wiU b requid per DOE-N-441.1, Radiological Protection for DOE 
activities. DOE-0-440.1, requires that the employer provide a workplace and work activities which are 
ps free from Occupational safety and health hazards as possible. For this operation to take place the 
following OSR's must be met. 
0 Zone differeatid pressuses shall be maintained in compliance with the applicable LCO. (OSR 

7.3.1 - Zone I Enclosures, 7.3.2 - Zone I1 Comprtments, and 7.3.4 - Zones I, IA, and II 
Exhaust Ventilation systeis). 
There must be adequate coverage of the I d  workspace with S W s  to warn the worker of 
airborne OOntamiaation in the workplace. (OSR 7.5.3.3 - Radiological Protection Program) 
ActiVitics or pnxssw, involving fissile material shall have CSOLS which shall be posted and 
met. (OSR 7.3.7.1.1 - Criticality Safety operating Limits) 

The LSlDW system shall be operational to alert the worker to accident conditions, such BS a 

a 

a 

e The Criticality alarms shall .be operable. (OSR 7.3.7.2 - Criticality Alarm System) 

criticality alarm. (OSR 7.3.10 - Life SafetylDisasM Warning System) 
Since the wome case accident for this activity is burning ionaxchange resin mntaminatBd with 
plutonium, adequate fire protection must be maintained. (OSR 7.3.8 - Fire Protection System 
and Component Operability) 

a 

e 

Zn order to protect the co-located worker and the public the following requiremeat must be met. 
Zone I1 veatilation is required to mitigate the mrmquenctsi of any of the analyzed accidents. 

SY*W 
(OSR 7.3.2 - Zone I1 Compartments and 7.3.4 - Zones I, IA, and I1 Exhaust Ventilation 

The proposed activity is one that presents a potential for personnel contamination. however, controls 
have been imposed as part of the work process to minimize this risk and provide a reasonable level of 
control of this risk. Consequences (both direct and indirect) could lead to possible release and/or 
spread of radioactive contamination. Proper conduct of the radiological muveys and procedural 
compliance with the applicable procedures will assist in the safe conduct of the subsequent operations. 
Therefyre, it is qualitatively ILssessBd that the proposed activity does not result in a significant increase 
in eithek immediate. or co-located worker risk. 


